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DESCRI PTION 



COMPOSITIONS FOR RECOVERING HYPOFERTILITY 

TECHNICAL FIELD 
The present invention relates to Wi thani a 
s omn ifera ( Wi than i a s o mn if era Dun a 1 . ) which is known 
to be a medicinal plant. 

Wi thania s omn if era is also known as ashwagondha 
(ashvaganda) , sekitome-hozuki , winter cherry, asganh , 
asunda , a s a r n a , phatalfoda, askandha, achubagandi , 
amucrang kalang, amukila, kilzang (all phonetic) , and 
so on . 

BACKGROUND ART 
It has come to be known of late that endocrine 
disturbing chemicals (environmental hormones) existing 
in our living environment, such as bisphenol A , dibutyl 
phthalate, vinclozolin, poly chl or obipheny 1 s , 
ethynylestradiol , nonylphenol, etc. , not to speak of 
dioxins , affect the reproductive functions of animals 
to reduce their sexual activities either reversibly or 
at times irreversibly and impair male genital organs 
causing decreases in sperm count, in particular. These 
endocrine disturbing chemicals are present in the 
environment and act at low concentrations so that they 
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have become a social problem. 

It is difficult, in the state of the art, to protect 
individuals from contaminations with such endocrine 
disturbing chemicals and all the countermeasures so far 
known are a negative measure which comprises measuring 
the concentrations of endocrine disturbing chemicals 
in foodstuffs and seeing to it that foods contaminated 
beyond tolerable concentration limits will be not 
ingested and a measure which comprises recommending the 
intake of diet fiber, chitin, chitosan, etc. which are 
expected to adsorb endocrine disturbing chemicals and 
let them be excreted as so adsorbed. 

Meanwhile, Withania somnifera Dunal. is a tree of 
the genus Wi thania of the family Solana ceae . which is 
distributed in India and South Africa. It is a 
time-honored folk medicine or diet efficacious for 
sthenia, antirheumatism, an t i s e ne s cence , and 
prophylaxis of marasmus in young children, among other 
indications (e.g. Kalpana Sharma and P. C. Dandiya; 
INDIAN DRUGS, 29 (6), 247-250) and, as such, has been 
used broadly. 

As the constituents of Withania somnifera , 
alkaloids such as cu s c ohy gr i ne , anahygrine, tropine, 
pseudotr opine , anaferine, dl - i s ope 1 latier ine , 3- 
tropyl tigloate , withasomine, visamine, withaninine, 
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withanine, pseudowithaninine, 3-alpha- 

tigloyloxy tr opane , choline, etc. and withanolides such 
as withaferin A, s i t oindo s i de s I-X, withanolide N, 
withanolide O, withanolide D, withanolide E , 
withanolide P, withanolide S, withanolide Q, 
withanolide R, withanolide G, withanolide H, 
withanolide I, withanolide J, withanolide K, 
withanolide U, withanolide Y , etc. are known. 

DISCLOSURE OF INVENTION 

The object of the present invention is to redress 
or relieve the effects of i n vivo contaminations with 
endocrine disturbing chemicals and, as such , provide 
a composition and a food for promoting recovery of the 
reproductive function compromised by such chemicals. 

After their intensive research, the inventors of 
the present invention found that Withania somnifera has 
an action to promote recovery of compromised 
reproductive function and have perfected the present 
i n ve n t ion . 

The present invention, therefore, encompasses a 
composition for restoring compromised reproductive 
function or a composition for redressing atrophic or 
impaired genital organs, characterized in that it 
comprises Wi thani a s omni f e r a , and a composition for 
restoring compromised reproductive function or a 
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composition for redressing atrophic or impaired genital 
organs, characterized in that it comprises an extract 
of" Wi than i a s omn ifera . Also encompassed is a 
compromi sed reproductive function-restorative 
composition or atrophic genital or gan - redres s ing 
composition for restoration of the reproductive 
function compromised by endocrine disturbing 
chemicals . 

Stated differently, the invention is concerned 
with the use of Wi thania somnif era for the production 
of a composition comprising Wi thani a somnif era as the 
active ingredient for restoring compromised 
reproductive function; the use of Wi thania somnif era 
for the production of a composition comprising an 
O extract of Wi thani a somnif era as the active ingredient 

for restoring compromised reproduction function; a 
method of restoring compromised reproductive function 
which comprises giving a composition comprising 
Wi thania somni f era to an individual, and a method of 
restoring compromised reproductive function which 
comprises giving a composition comprising an extract 
of Wi thani a s omn ifera to an individual . 

In the present invention, Wi thania somni f er a can 
be used regardless of whether it is a dried one or an 
undried one . And coarse cuttings or pul ve r izates of its 
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root, leaf or whole plant can be orally taken or ingested 
as such or together with drinking matter such as water, 
lukewarm water, a fruit juice or milk. Alternatively, 
it can be judiciously extracted with hot water or an 
alcohol and the extract taken orally or ingested. 

The extract of Wi thani a s omni f e r a can be obtained 
by treating fragments of the root, leaf or whole plant 
of Wi thania s omnif era with a suitable extractant, such 
as water (hot water) or anjlcohol , and subjecting the 



W extract to concentration, optionally to dryness. This 

yi extract is preferably one containing not less than 1.0 



O weight % of alkaloids and not less than 1 . 0 weight % 

M= of wi thanolides , more preferably not less than 1.2 

O weight % of alkaloids and not less than 1.4 weight % 



of wi thanolides . The extract can be taken orally or 
ingested as it is or as suspe nd ed or dissolved in 
drinking matter such as water, lukewarm water, a fruit 
juice, tea or milk. 

The dosage, ingestion amount or decoction amount 
(when a decocta is to be taken orally or ingested) of 
Wi thania somnif era for restoring compromised 
reproductive function is dependent on the recipient's 
sex and age, health status, and target organ or site 
but may appropriately be within the range of generally 
1-100 g, preferably 2-20 g, as dry Wi thania somnif era 
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per day per adult human. In the case of an extract, the 
daily amount per adult human is generally in the range 
of 0 .1-10 g, preferably in the range of 0.2-5 g. In any 
event, the extract can be taken orally or ingested once 
daily or in 2-4 divided doses a day. The intake or 
ingestion time is not particularly restricted but may 
for example be before a meal, between meals, after a 
meal, or at bedtime. The composition can be taken 
orally or ingested together with a food. 

The compromised reproductive function- 
restorative composition of the invention (hereinafter 
referred to as the composition of the invention) may 
be Withania s omn i f er a or an extract thereof as such or 
a composition containing Withania somnif era, for 
example in the range of 0.01% - 99.5%, preferably 0.5% 
- 90%, in a physiologically acceptable, nontoxic and 
inert carrier. 

As the carrier, a solid, semisolid or liquid 

* 

diluent, a filler and one or more other formulation 
additives can be mentioned. The composition of the 
invention may be provided in any form such as neat 
powders, capsules, tablets, sugar-coated tablets, 
granules, powders, suspensions, solutions, syrups and 
drops, among others. Depending on cases, injectable 
forms may be employed. 
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The composition of the invention is useful for 
promoting recovery of compromised reproductive 
function in animals inclusive of man, particularly 
recovery of reproductive function in males. 
Furthermore, the composition of the invention is 
r ecommendabl e for promoting recovery of atrophic or 
impaired male genital organs. Therefore, the 
composition of the invention can be used in the field 

M, 

y of medicine as a therapeutic or prophylactic drug. 

Q 

W 1 n addition, the composition of the invention can 

t> e added to foods, namely general foods such as curry, 
O pilaf , prepared dishes, etc. or other foods inclusive 

£ 

H 3 of drinks and cakes, or provided in such forms as tablets , 

t_i- 

O capsules or granules for use as the so-called 

Q nutritional supplement or health food. Therefore, a 

jus. 

compromised reproductive f unc ti on- r es tor a t i ve food or 
atrophic genital o r gan - r edr e s s i ng food characterized 
by comprising Wi thania somnif era , a compromised 
reproductive f un c t i on - r e s t o r a t i ve food or atrophic 
genital or gan - r edr es s ing food characterized by 
comprising an extract of Wi thani a somnif era , and such 
a compromised reproductive function-restorative food 
or atrophic genital o r gan - r edr e s s i ng food for restoring 
the reproductive function compromised by endocrine 
disturbing chemicals also fall within the scope. of the 
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present Invention. 

Stated differently, the above aspects of the 
invention are concerned with the use of Wi thani a 
somnifera for the production of foods containing 
Wi thania somnifera as the active ingredient for 
restoring compromised reproductive function, the use 
of Wi thania somnifera for the production of foods 
containing an extract of Wi thania somnifera as the 
active ingredient for restoring compromised 
reproductive function, a method of restoring 
compromised reproductive function which comprises 
giving a food containing Wi thania somnifera to an 
individual, and a method of restoring compromised 
reproductive function which comprises giving a food 
containing an extract of Withania somnifera to a living 
body . 

BEST MODE FOR CARRYING OUT THE INVENTION 
The following example and test examples illustrate 
the present invention in further decaudal epididymis . 
Example 1 

Preparation of an extract 

Ten (10) kg of the dried root of Withania somnifera 



Dunal. was washed thoroughly with water and, after 
drying, crushed into small pieces about 2-5 mm in 
diameter. To these pieces was added 10 volumes. of 50% 
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ethanol and an extraction was carried out under reflux 
at 60°C for 4 hours. The resulting extract was 
concentrated to dryness under reduced pressure to give 
50 g of a dry extract of Wi than i a s omn i f e r a . 
Compositional analysis of this extract by HPTLC in 
accordance with the literature (BHATTACHARYA S. K. et 
al. , PHYTOTHERAPY RESEARCH, 9, 110-113 (1995)) revealed 
that the total alkaloid content was 1.70 weight % and 
the withanolides content was 1.98 weight %. 
Test Example 1 

Compromised reproductive function-restoring effect (1) 
SD rats aged 11 weeks (in groups of 8) were orally 
dosed with 3 mg/kg of the endocrine disturbing chemical 
e thy ny le s t r adi o 1 suspended in 0.5% sodium 
carboxyme thy 1 eel lulose (CMC) solution 

( e thynyles tr adiol 0.6 mg/mL) or, as control, 5 mL/kg 
of 0.5% CMC solution once daily in the morning for 2 
weeks, and after the administration course, the testis, 
epididymis, prostate and seminal vesicle were 
respectively weighed. The results are shown in Table 
1 . 

Table 1 





Testis 


Epididymis 


Seminal 
vesicle 


Pros tate 


CMC-dosed group 


836. 1 
±51 . 3 


250 . 9 
±13 . 8 


343. 8 
±35 . 9 


212 . 7 
±39 . 3 


E thynyles tr adiol - 
dosed group 


705 . 4* 
±67 . 9 


117 . 5* 
±7 . 5 


88 . 1* 

±23.7 


77.4* 
±17 . 6 
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*: p<0.05 (Student's t-test) , n=8 (mg/100 gBW) 

It is clear from Table 1 that the rat genital organs 
atrophied owing to the influence of the endocrine 
disturbing chemical . 

Then, the above rats (in groups of 8) with the 
reproductive function compromised by the endocrine 
disturbing chemical were orally dosed with 5 mL/kg of 
2% gum arable solution or either 100 mg/kg ( Wi thania 
q somnif era 20 mg/mL ) or 500 mg/kg ( Wi thania somni f era 

!?= 100 mg/mL) of the dry extract of Wi thani a somnif era 

yy 

L-3. 

~ according to Example 1 as suspended in 2% gum arable 

5 r? 

2^ solution once daily in the morning for 2 weeks, and the 

degrees of recovery of reproductive function due to 

p Wi thania somnif era were evaluated. The results are 

Iff shown in Table 2 . 

Table 2 





Testis 


Epididymis 


Seminal 
vesicle 


Prostate 


Gum arabic-dosed 
group 


596. 8 
±86.6 


119.5 
±15.1 


171 . 5 
±65 . 9 


116.2 
±28 . 9 


Withania somnifera 
100 mg/kg-dosed group 


581 . 1 
±60 . 2 


116. 2 
±10.7 


229.7* 
±30.2 


131 . 4 
±15 . 8 


Withania somnifera 
500 mg/kg-dosed group 


618 . 5 
±97 . 8 


124 . 7 
±13 . 3 


207 . 7 
±44 . 3 


123 . 8 
±29.2 



*: p<0.05 (Dunnett t-test), n=8 (mg/100 gBW) 



It is clear from Table 2 that the group dosed with 
Wi thania s omnifera showed a recovery of the genital 
organs, particularly the seminal vesicle and prostate, 
which had atrophied owing to the influence of the 
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endocrine disturbing chemical. 

Rat husbandry conditions: room temperature 21-25°C, 
humidity 45-60%, artificial lighting 12 hrs (7:00 a.m. 
~ 7:00 p.m.) , ventillation frequency 15/hr, solid food 
(CE-2, CLE A Japan Inc.) and drinking water ad libitum . 
Test Example 2 

Compromised reproductive f un c t i o n - r e s t o r ing effect (2) 
Slc:SD rats aged 10 weeks (in groups of 10) were 
orally dosed with 3 mg/kg of the endocrine disturbing 
chemical e t hy ny 1 e s t r ad i o 1 suspended in 0.5% sodium 
c a rboxymethyl cellulose ( CMC ) solution 

(ethynyles tradiol 0.3 mg/mL) or, as control, 10 mL/kg 
of 0.5% CMC solution once daily in the morning for 10 
days, and at 1 week after the administration course, 
the testis, epididymis, prostate and seminal vesicle 
were respectively weighed. The results are shown in 
Table 3. 
Table 3 





Testis 


Epididymis 


Seminal 
vesicle 


Prostate 


CMC-dosed group 


863 . 1 
±63 . 5 


246. 9 
±18.4 


337 . 5 
±28 . 4 


203 . 6 
±20 . 7 


E thy nyles tradiol - 
dosed group 


731 . 3* 
±53 . 6 


154 . 5* 
±21 . 0 


170 . 0* 
±33 . 1 


102 . 3* 
±19.9 



*: p<0.05 (Student's t-test) , n=10 



(mg/100 gBW) 



It is apparent from Table 3 that the rat genital 
organs atrophied under the influence of the endocrine 
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disturbing, chemical . 

Then, the above rats with the reproductive 
function compromised by the endocrine disturbing 
chemical (in groups of 10) were orally dosed with 10 
mL/kg of 2% gum arabic solution or 100 mg/kg of the dry 
extract of Withania somnif era according to Example 1 
as suspended in 2% gum arabic solution ( Wi than i a 
somnif era 10mg/mL) once daily in the morning for 4 weeks, 

jU 

Q and the degrees of recovery of reproductive function 

W due to Withania somnifera were evaluated. The results 

3 5 

fjl areshownin Table 4 . 



Table 4 
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Testis 


Epididymis 


Seminal 


Prostate 










vesi cle 






Gum arabic-dosed 


781 . 2 


195 . 7 


317 . 9 


204 . 7 


b 


group 


±100 . 9 


±22 . 3 


±26. 7 


±30 . 8 


sB 


Withania somnifera 


799 . 1 


222 . 1* 


326 . 6 


239 . 3 


O 


100 mg/kg-dosed group 


±60.2 


±18 . 3 


±52 . 6 


±47.9 



*: p<0 . 05 (Dunnett t-test) , n=10 " (mg/100 gBW) 



It is apparent from Table 4 that compared with the 
control group (gum arabic-dosed group) , the Withania 
somnifera-dosed group showed an accelerated recovery 
of the atrophic or impaired genital organs caused by 
the endocrine disturbing chemical, with a significant 
difference for the epididymis. 

Rat husbandry conditions: room temperature 21~25°C, 
humidity 45-60%, artificial lighting 12 hrs (7:00 a.m. 
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~ 7:00 p.m.) , ventilation frequency 15/hr, solid food 
(CE-2, CLE A Japan Inc.) and drinking water ad libitum . 
Test Example 3 

Sperm count and motile sperm rate 

Using rats with the genital organs impaired by 
ethynyles tradiol as in Test Example 2, the sperm count 
and motile sperm rate were investigated. The results 
are shown in Table 5 . 
Table 5 





Caudal 
epididymis 
(weight, g) 


Sperm 
count 
(xio 6 ) 


Sperm 
count 
/caudal 
epididymis 
(xio 6 ) 


Sperm 
count/ 
epididymis 
(xlO 6 ) 


Motile 
sperm 
rate 
(%) 


CMC-dosed group 


0 . 190 
±0.017 


110.3 
±18 . 1 


580 . 6 
±79.0 


565 .2 
±81 . 0 


74 . 7 
±8 . 0 


Ethynylestradiol- 
dosed group 


0 . 076 
±0 . 011 


13 . 0* 
±12 . 7 


160 .2* 
±147 . 2 


88 . 8* 
±87 . 4 


40 . 6* 
±30 . 0 



*: p<0.05 (Student's t-test) r n=10 

Then, the above rats with the reproductive 
function compromised by the endocrine disturbing 
chemical (in groups of 10) were orally dosed with 10 
mL/kg of 2% gum arabic solution or 100 mg/kg of the dry 
extract of Withania somnif era according to Example 1 
as suspended in 2% gum arabic solution ( Wi thania 
s omni f er a 10 mg/mL) once daily in the morning for 4 weeks 
and, after the administration course, the sperm count 
and motile sperm rate in each rat were determined by 
the following methods. 
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(1) Method for determination of motile sperm rate 

From the right epididymis, the caudal epididymis 
was excised and weighed with Sartorius electronic 
balance LC620-S . The caudal epididymis was placed in 
a sperm collection vial containing 5 mL of B S A- Hanks 
solution and cut 3 times to cause the sperm to swim out. 
A 0.05 mL portion of the sperm fluid was sampled and 
diluted with 0.95 mL of BSA-Hanks solution for use as 
jp a diluted sperm fluid. The number of non-motile sperms 

yj in the diluted sperm fluid was determined with Thoma ' s 

01 hemocytometer . After this counting of non-motile 

p sperms, the vessel containing the diluted sperm fluid 

1=3: was immersed in hot water and, after return to room 

iU 

Q temperature, the sperms were counted with the 

Q hemocytometer. When the sperm population in the sperm 

fluid was found to be small (low turbidity) by gross 
observation, an aliquot of the fluid was taken as a 
motile sperm counting sample fluid and the above 
measurement was carried out. Using the measured values , 
the motile sperm rate was calculated by means of the 
following equation [1] . 
Motile sperm rate (%) = 

(number of sperms - number of non-motile sperms) / 
number of sperms x 100 [1] 
(2) Method for determination of sperm count 
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The caudal epididymis in the sperm collection vial 
used in the above procedure (1) was further cut to 
release sperms and the fluid in the vial was filtered 
through a nylon-mesh sieve. The stock filtrate, 0 . 1 mL , 
was diluted with 1.9 mL of formalinized saline and the 
number of sperms was determined with Thoma 1 s 
hemo cy tome te r . When the sperm population in the sperm 
sample was considered to be too small (low turbidity) , 
O the stock sperm fluid was not diluted but the vessel 

hj was directly immersed in hot water and, after reutrn 

to room temperature, the number of sperms was determined. 
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Moreover, the number of sperms (sperm count) per caudal 
epididymis was calculated using the number of sperms 
determined and the dilution factor by means of the 
equation given below, with the value per caudal 
epididymis unit weight (g) beiiig taken as the sperm 
count/caudal epididymis and the value per epididymis 
as the sperm count / epididymi s . 

Sperm count = measured number of sperms * dilution factor 

Number of sperms /caudal epididymis = 

number of sperms determined * dilution factor/ 
weight of the caudal epididymis epididymis (g) 

Number of sperms /epididymi s = 

(number of sperms /caudal epididymis) * weight of 

epididymis (g) 
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The results of the above test are shown in Table 

6 . 



Table 6 
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Caudal 
epididymi s 
(weight, g) 


Sperm 
count 
(xio 6 ) 


Sperm count 
/caudal 
epididymis 
(xl0 s ) 


Sperm 
count/ 
epididymis 
(xio € ) 


Motile 
sperm 
rate 
(%) 


Gum arable -dosed 
group 


0 . 153 
+ 0 .024 


78.4 
±34 . 8 


493 . 4 
±180 . 9 


437 . 2 
±185 . 9 


55 . 9 
±19 . 7 


Withania somnifera 
100 mg/kg-dosed group 


0 . 172 
±0 . 022 


101.4 
±39 . 4 


577 . 6 
±171 . 1 


541.5 1 
±187 . 4 


57 .1 
±19.4 



It is apparent from Table 6 that in the sperm count 
and motile sperm rate depressed by the endocrine 
disturbing chemical, too, early recoveries were 
obtained as compared with control. 



